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I, Tadahiko FURUT A a citizen of Jap an, hereby declare and state that? 

1 . I graduated from Suzuka College of Technology ta 1982* 

2. I hav© been, employed since 1982 by Kabushiki Kaisha Toyota Chuo Kenkyusho, 
where I have been engaged in Materials Science and Engineering- 

3- The following experiments were carried out by me or under nay direct supervision 
and control. 

4. Outline of Experimental Method 

An ingot method (EE: electron beam melting) was used as a method for preparing a 
raw rnateriaL Specifically, as a raw Ti powder, TC459 (-#350) manrfactorcd by TOHO 
TTTANIUM and Nb, Zx (-#350) manufectuied by KOUJUNDOKAGAKU were used. Ti 
powder, Nb powder end Zr powder were sealed to bo Ti-30Nb-l 0Ta-5Zr-0>*O (mass%), and 
after ftat, the mixed powder was prepared. The mixed powder was subjected to rotational 
mains in a rotational ball mill mixed vessel for 2 hours. After that, the mixed p owder was 



filled in a vessel, and molded by a dP pressing machine at & pressure of 4 ton /cm 1 . 
Sintering was canied out in a vacuum at 1<T* totr and 130CTC for 4 hours. After sintering, 
hot forged processing was earned cut at lOSO'C A cogging sample that was 4> 10mm x 
lOOnun prepared. At preparation for melting, the pressure, in a chamber was first 
reduced to about 10" 3 Fa, and this degree of vacuum was maintained daring meltings The 
cogging sample "was supplied to the chamber from a transvers e direction- An electron beam, 
from a first electron beam gun (output: 70-SO kW) was applied to melt the cogging sample, 
and xndung was carried out continuously. Simultaneously, molten metal in a hearth wad 
heated and poured into a mold. The molten metal in the mold was heated by a second 
election beam gnn (output: 30-40 kW). Then the temperature of the molten metal was 
continuously decreased, so that the molten metal was cooled and cured in the mold (made of 
copper), which was cooled by water, thereby obtaining an ingot. The speed of melting was 
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n aajga mirrmlr that was j 13mm was prepared from the ingot, and a stduxion heat 
treatment was carded out at 900*C for 30 minutes. After that, uie^ggffife-mtTpte was ' 
subjected to cold working by a cold swaging machine and swaged to <J> 4mm (cold working 
ratio 90%). A test piece having a plane portion that was <j> 2mm x 10mm was prepared from 
the cold working sample* and tixe test piece was subjected to a tensile test at room 
temperature. The tensile test was carried out by using an Instron universal testing madim o at 
an early strain rate of 5 x lO^/sec. Young's modulus was calculated by attaching a strain gage 
to each test piece. 

As a comparative sample, a test piece having a plane portion that was <J> 2mm * 1 Omm 
was prepared from & non-cold working sample (a sample of <fr 13mm was subjected to a 
solution heat treatment but not subjected to cold working), and the same tensile test as above 
was carried out. 



The results arc shown in the attached FIG. C. Furthermore aot only the election 
i method bet also VAR (Vacuum Arc Remelting) was used as me mcltmg method. J* 
VA ^ttesameprt^myastb^cf^ 
5. Result of Experiment 

The EttaehedFlG. C show* experimental data for mesampl* before cold worldng and 
the sample after cold working. 

^^fceddatarclates toTi^fc.lO^^ j. 
The cold working sample shows a tensile strength of 104SMPa, atenrile elastic Emit strength 
(02% proof stress) of approximately lOOOMFa, an average Young's modulus of 4SGPa and 
an .Jarfc defotmation of ^proximately 2.5%. The stress-strain diagram £b r me cold 
woddng sample (melting method) is non-linear which is same as that ofth. sintering method. 
Thfe shews fhc lion-linear stress-stndnproperry that is unique to fhe titanium alloy member of 
the present invention. 

fix contrast, the non-cold working ratnple shows a tensile strength of SOOMPa, a 
tensile elastic limit strength (0A% proof stress) of €32MPa, a Young's modulus of 77GJ»a and 
an elastic deformation of approximately 0.8-/.. The stress^tadn diagram ofthenon^old 
woiting sample was linear, which is different than the non-linear stress^train curve of the 
-dtohnn alloy member of the present invention. 

HQ. C Shows mat ccJd-woridng promotes the appearance of non-lmear stress-strafe 
properties in the titanium alloy member of the present invention. 
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6. I hereby declare thai all statement* made herein of my knowledge aw true and 
that aB statements made on information and belief are believed to be true; and ferther that 
mesa statements were made with the knowledge mat willful false statements and the like so 
made axepu^h^leby fine or imprisonment, orbom, under Section 1001 of Title 18 of me 
United States Code and mat such willful false statements may jeopantoe the validity of this 
application or any patent issuing thereon. 

7. Further declarant saifh not. 
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